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EXECUTIVE SUMMARY

TORMWATER has long been managed with
the goals of mitigating flood risk and

reducing water quality impairments. Yet,
stormwater is increasingly being viewed as an
asset in a water-short state, and a growing number
of communities are investing in stormwater
capture as a means of augmenting their water
supplies. With longer drought periods and
heavier rainfall events becoming more common,
urban stormwater capture represents a significant
opportunity to enhance community resiliency to
climate change. Moreover, many of these projects,
especially those that rely on green infrastructure,
have the potential to provide additional co-
benefits, such as improved air quality, wildlife
habitat, reduced urban temperatures, reduced
energy use, community recreation spaces, and
higher property values.

In this report, we present a summary of pertinent
regulations, laws, and statewide initiatives
that create the legal framework for stormwater
management. While primarily focused on flood
control and water quality protection, state policy
has also recently begun to address stormwater’s
supply potential. In recent years, the state has
made major efforts to advance stormwater
capture, from adopting statewide volumetric goals
for stormwater use to clarifying the regulatory
framework and dedicating funds for multi-benefit
stormwater projects. While obstacles, such as lack

of guidance on health and safety guidelines and

Source: Dietlinde B. DuPlessis, Shutterstock

Urban stormwater presents a significant opportunity for local
water supply in communities where water shortages and
increasing uncertainty in imported supplies due to climate change
are challenges.

inadequate funding remain, work at the state-
level has supported a more holistic and integrated
approach to stormwater management.

A growing number of communities have
overcome policy and regulatory barriers and are
using stormwater to recharge aquifers, irrigate
landscapes, and provide for other uses. Local
governments have developed regulations that

directly or indirectly support stormwater capture,
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and we highlight some of those efforts in this
report. For example, the City of Gonzales made
relatively modest updates to their city code,
ensuring that new developments incorporate curb
cuts and other low impact development (LID)
features that promote stormwater infiltration.
The City of Santa Monica adopted a citywide goal
to source all water supplies locally by 2022 and
identified stormwater as a key water source to
meet that goal. San Francisco passed ordinances
requiring developers to incorporate direct reuse of
stormwater and other non-potable sources onsite.
Each of these examples show how communities
have taken concrete actions to augment local water
supplies through stormwater capture.

Funding stormwater management hasbeen a major
challenge, but here, too, communities have proven
themselves to be both innovative and pragmatic.
For example, the Fresno County Flood Control
District uses development fees to ensure future
businesses and residents pay their portion of the
costs to reduce flood risks, while also replenishing
the local drinking water aquifer. San Mateo
County adopted an integrated approach to address
transportation and its impact on water quality, and
Dubuque, Iowa developed partnerships to apply
for funding solutions that otherwise may not
have been available. Philadelphia offers a creative
solution to incentivize stormwater capture on
private property that comes at a much lower cost
than similar structures on public land. Finally,
several communities underscore the importance
of careful communication and stakeholder
engagement when designing and implementing a

dedicated, local funding source.

While the opportunities for stormwater capture
depend on site-specific factors, these examples
demonstrate that there are options for communities
across California to

more effectively use

stormwater as a local water supply. Based on the
insights and lessons from the examples provided
in this report, we offer a set of recommendations
for expanding stormwater capture in California.

Advance state and regional policies and
provide resources {o help communities
pursue stormwater capture for water supply.

In some cases, local communities only need
support in the form of guidelines and model
ordinances to advance stormwater capture. For
example, statewide health and safety guidelines
on stormwater reuse could empower otherwise
hesitant communities to pursue policies that
Additionally,
regional coordination could help facilitate public-

support capture. state and/or
private stormwater projects, such as through

alternative compliance options.

Expand state funding and reduce barriers for
local funding of stormwater management.

Many state funding programs now require

projects to provide multiple benefits, and
stormwater capture typically meets these criteria.
However, there is still limited funding available
for stormwater management, and additional
state and local funding sources are needed.
We recommend that the state examine how to
improve the usefulness and uptake of the Clean
Water and Drinking Water State Revolving Funds
for stormwater capture. Additionally, the state
should seek ways to reduce the onerous voter-
approval requirements for stormwater services.
While SB 231 could help local agencies develop
dedicated funding sources, it is not a silver bullet
and additional policies that increase long-term
funding and cover operation and maintenance

(O&M) expenses should be explored.
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Develop dedicated, local funding sources for
stormwater management.

Local funding is needed to effectively manage
stormwater. Communities that elect to establish
stormwater fees should follow best practice by
basing that fee on impervious area. Significant
public outreach and engagement are essential
for obtaining the necessary support for fees.
Non-traditional partnerships can also present
opportunities, such as the use of development fees
or leveraging funds from the private sector to pay
for stormwater projects.

Adopt policies that drive innovative and
sustainable approaches for water supply.

Local communities can use a variety of tools to
advance stormwater capture. They may opt to
use regulatory approaches, as in San Francisco or
Gonzales. They may also adopt explicit local water
supply goals, as has been done in Santa Monica
and Los Angeles.

Use the cross-cutting nature of stormwater
management to initiate innovative
partnerships.

The multi-benefit nature of stormwater projects
can facilitate partnerships between agencies
and organizations. Local agencies should seek
partnerships that can advance stormwater projects
that provide environmental, community, and
economic benefits. Local opportunities to partner
will be unique. Our example from the Fresno
area demonstrates how a flood agency has led
stormwater recharge efforts, while in San Mateo
County, collaboration on stormwater management
has evolved around transportation issues.

Continue research to characterize the true
cost and full benefits of stormwater capture
projects.

Limited data are available on the costof stormwater
capture for supply, and those that exist often fail to
account for the multiple benefits of these projects.
Additional research is needed so that communities
better understand the opportunities for improved
innovative

stormwater management and for

partnerships and collaborations.
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INTRODUCTION

OR MORE THAN A CENTURY, stormwater has
. been viewed as a liability, and most urban

stormwater systems have been designed
to remove this water as quickly as possible.!
It presents a serious flood risk in urban areas
with large expanses of impervious surfaces that
aggregate and accelerate flows to channels and
drainage systems, leading to larger flood peaks
and significant erosion. In addition, as runoff
makes its way across urban landscapes, it washes
o0il, metals, chemicals, and other pollutants into
inland and coastal waters. Urban areas cover 6%
of California’s land area, yet runoff from these
areas is the primary source of impairment for
10% of all rivers, lakes, and reservoirs, and 17%
of all estuaries (State Water Board, 2018). Both
the US Environmental Protection Agency (EPA)

and the California State Water Resources Control
Board (State Water Board) have determined “that
stormwater and urban runoff are significant
sources of water pollution that can threaten
aquatic life and public health” (State Water Board

However, stormwater is increasingly being viewed

as an asset in a water-short state (JWR, 201%a). In

1 For this report, stormwater refers to all urban runoff
that could be captured, treated, and reused for supply.
This includes runoff generated by precipitation falling
on impermeable and semi-permeable urban landscape
features, such as roofs and roads, as well as runoff from
activities such as irrigation and car washing.

Source: Aakorotky, iStock

Runoff from urban areas pollutes rivers, lakes, reservoirs, and
estuaries. Treating and using this water would reduce its impact
on the environment and augment local water supplies.

some communities, stormwater already represents
an important source of water. For example, the
Inland Empire Utilities Agency manages large-
scale stormwater capture projects in the Chino
Basin thatrecharge local groundwater with around
13,600 acre-feet per year (AFY) (IELiA et sl 2U18).
Likewise, a growing number of communities in

both southern and northern California, such as Los

ED_002551_00000868-00009
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Angeles and San Jose, are implementing smaller,
decentralized stormwater capture projects. These
projects often use low impact development (LID)
or green infrastructure design and require less
storage capacity at any single location.?

Most green infrastructure projects are designed
to improve water quality, rather than to augment
water supplies. However, this same infrastructure,
if designed and implemented properly, could
also capture stormwater for direct use or aquifer
recharge. An analysis by the Pacific Institute, UC
Santa Barbara, and the Natural Resources Defense
Council found that infiltration of runoff to recharge
groundwater and rooftop rainwater capture
in urbanized southern California and the San
Francisco Bay would provide an additional 420,000
et al, 2014). This would represent approximately
5% to 8% of the average annual statewide urban
water use.> While its cost and water supply
potential vary from community to community,
initial studies suggest that stormwater capture is
among the most cost effective new source of water

available in California ({oolev and Phurisambary,

Urban stormwater capture represents a significant
opportunity to enhance community resiliency
to climate change. Precipitation in California is
highly variable from year to year, and a small
number of large winter storms deliver the bulk of
the state’s annual precipitation (Lettinger gt al.,

2 LID and green infrastructure are terms that are used
interchangeably in the broader stormwater nomenclature.
In this report the terms refer to stormwater management
systems that mimic and/or are designed to incorporate
natural media and processes. For example, rain gardens,
bioretention cells, bioswales, green roofs, rain barrels/
cisterns, permeable pavements, and engineered wetlands.

3 Mean annual statewide water use by the urban sector was
calculated from data from 2001-2010 (iXWE, 20130).

this variability, producing a rapid shift from
very wet to very dry conditions in what has been
referred to as “water whiplash” (Swain et al., 2018).

With longer drought periods and heavier rainfall
events becoming more common, effective urban
stormwater capture provides an opportunity
for addressing flood control and water quality
impairments while also improving water supply
reliability. Moreover, stormwater capture has
additional co-benetfits, such as providing habitat,
reducing urban temperatures, reducing energy
use, creating community recreation spaces, and

increasing property values (Bratieho and Booth,

2008 Amevican Rivers. 2010 Gdeley st al 2018

Clements and St Tubiang, 2013 Prudencio_and

Nuil, 2018).

Stormwater management is complex because it
affects all aspects of urban water management.
While flood control and water quality benefits are
often incorporated into stormwater management
decisions, water supply opportunities are less
commonly considered. In this paper, we first
provide a summary of pertinent regulations,
laws, and statewide initiatives that create the legal
framework for stormwater management. Next,
we present innovative policies, practices, and
funding schemes from inside and outside the state
to help expand the use of stormwater as a local
water supply option. These projects demonstrate
how communities of all sizes can deploy green
infrastructure at the city, neighborhood, and site
scale; create effective partnerships for managing
stormwater; replace impervious surfaces; fund
projects; and create incentives for stormwater
capture. Based on these examples, we offer
recommendations for how municipalities can
facilitate community-based efforts in California
and inspire further action toward harnessing this
viable local water supply.

ED_002551_00000868-00010
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California’s Legal Framework Surrounding
Stormwater Capture

California is amid a period of rapid change
regarding stormwater management, with recent
attention to how it can be used for water supply.
In urbanized areas, stormwater management has
traditionally consisted of paving and straightening
streams and river channels to quickly convey water
to larger catchments, or directly into the ocean.
Municipal separate storm sewer systems (MS4s)
were built to direct water from the community
and roadways to these channelized water escape
routes.* Additionally,locallawsand codeswere put
in place requiring developers to move stormwater
away from the base of buildings, reduce and
eliminate pooling, and transfer as much of the
runoff as possible directly to a storm drain. In a
few instances, infiltration and recharge structures
were created to move stormwater captured by

Channelized urban waters, when forced to run over
roadways and other impermeable surfaces, pick up
residual pollutants. In California, a combination of
state and federal regulations address pollution in
surface water and groundwater aquifers, where
the degraded storm flows are most commonly
directed. The State of California, in advance of
major federal regulation on water quality, passed
the California Antidegradation Policy in 1968
and the Porter-Cologne Water Quality Control

work in concert with the federal Clean Water Act

(CWA), passed in 1972, to protect surface- and
groundwater quality across the state.

In 1990, under CWA regulation, stormwater
from MS4s was added to the list of discharges
requiring permit coverage through the National
Pollution Discharge Elimination System (NPDES).
Initially, NPDES permits were only required for
communities with MS4s serving populations
of 100,000 or more (i.e., Phase I). Later, in 1999,
smaller communities with MS4s serving less
than 100,000 people (i.e., Phase II) were added to
the permit system.” NPDES permits, which vary
regionally with respect to their requirements
and allowances for reaching compliance and
monitoring effectiveness, are the main driver for
stormwater management in California. In addition,
permits are implemented and renewed at different
times across the state. This variability has led to a
patchwork of stormwater management practices,
limiting the transferability of these practices
between communities.

In addition to meeting regulatory water quality
requirements, entities must also consider whether
capturing stormwater is consistent with the state’s
water rights system. In California, water rights for
surface water are allocated based on the application
of the water toward a designated beneficial use.®
Traditionally, stormwater management practices
thatincluded the capture, treatment, or percolation
of water for flood control or water quality
protection have not required water rights permits
because these activities were not seen as affecting
downstream users. However, acommunity seeking

4 The vast majority of California’s municipalities own and
operate MS4s. The storm drain systems in San Francisco
and Sacramento are the notable exceptions. These cities
collect stormwater in what is known as a combined sewer
system (CSS), which directs the captured water to the
wastewater treatment plant along with sanitary sewer
water, where both are treated before being discharged back
into the environment.

5 The EPA has delegated NPDES and other CWA authority
to the State Water Board. While the State Water Board
oversees some NPDES permits, the majority of NPDES
permits are managed by each of the nine Regional Water
Quality Control Boards.

6 Beneficial uses include drinking water supply, industrial
and agricultural use, power generation, navigation, and
preservation of fish and wildlife (State Water Board 20174).
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Figure 1
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to use stormwater directly as a water supply, or to
store and then access recharged groundwater, may
need to apply for a water right permit. A program
within the Division of Water Rights provides
temporary water rights permits, which may be
used to expedite permitting for specific projects.”
In addition, a 2017 executive order directed the

State Water Board to prioritize temporary water

7 Information on temporary water rights permits can be found
¥ i ehds water
itting

here: https://wwwoavaterh sl

Local government: fees and charges

rights permits that enhance the ability of local
and state agencies to capture stormwater from
flood events for local storage and groundwater
recharge.® Obtaining permanent rights to capture
and use stormwater may involve following permit
requirements that exist for the use of any surface
water; however, recent legislation, such as the
Rainwater Capture Act of 2012, indicates that
meaningful steps are being taken to address issues
specific to stormwater usage.

8 State of California Executive Order B-39-17

ED_002551_00000868-00012
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Once a community has the necessary water
rights in place, it must also address health and
safety regulations. The California Plumbing Code
contains minimum water quality requirements
for designated “alternative water sources” to
be used for non-potable applications.” While
alternative sources typically refer to water from
domestic uses, such as showers, laundry, and air
conditioning, stormwater used for non-potable
applications within a building or for irrigation
must also conform to these requirements. Local
jurisdictions often also have county or municipal
health and safety codes; however, in many
instances, there are no explicit guidelines for
treating and using stormwater for non-potable
indoor or outdoor uses, leaving many local
entities hesitant to advance stormwater capture.
Fortunately, legislative efforts are seeking to
address this gap. Senate Bill (5B) 966, introduced
by Senator Scott Wiener, would require the State
Water Board to adopt health and safety standards
to help local jurisdictions implement on-site reuse
programs (¥¥iener.2U18).

To encourage stormwater capture and use for
urban water supply, the State of California has
taken several concrete actions. First, in 2013, the
State Water Board adopted Resolution No. 2009-
0011, known as the Policy for Water Quality
Control for Recycled Water. This resolution set
an explicit goal to increase the use of stormwater
over 2007 levels by at least 500,000 AFY by 2020,
and at least 1,000,000 AFY by 2030. These goals set
measurable objectives that could drive additional
stormwater capture policy, funding, and research.
While these goals help encourage uptake of
stormwater capture the legislation lacks specific
guidance on how they will be achieved.

9 California Code of Regulations, Title 24, Part 5

Second, two recent policies have helped to
establish the legality for and provided regulatory
steps to facilitate stormwater capture across the
state. The Rainwater Capture Act (2012) clarified
that the capture and use of rainwater from rooftops
is a legal practice on private and public property.
Additionally, the Stormwater Resource Planning
Act (2013) defined stormwater as dry-weather
runoff and water from storm events, identifying
both as potential water supplies. In addition, it
explicitly allowed for public entities in urban
areas to capture and use stormwater on their own
properties before reaching natural channels (so
long as water rights are not impacted), creating
the legal structure for its use as a municipal water
supply. And finally, it created a requirement that
entities seeking state grant funding for water
projects must create a stormwater resource
plan. These plans must identify multiple uses
and management strategies for stormwater,
considering, among other things, local water
supplies, habitat restoration, and groundwater
infiltration and storage.

Third, to incentivize capture, the state has created
several funding opportunities. Proposition 84 (The
Safe Drinking Water, Water Quality and Supply,
Flood Control, River and Coastal Protection Bond
Act, 2006) included $82 million for matching grants
to communities for efforts to reduce and prevent
stormwater contamination of local water bodies.
This round of funding also supported updates to
municipal codes to reduce barriers to LID. In 2014,
the State Water Board authorized $200 million
of Proposition 1 (Water Quality, Supply, and
Infrastructure Improvement Act) grant funds for
multi-benefit stormwater management projects,
including stormwater capture. Combined, these
two efforts have helped pay for nearly 100
stormwater projects, including many for capture
and groundwater recharge (State Water Board.

ED_002551_00000868-00013
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Finally, the State Water Board has also begun to
identify barriers and solutions to help advance
stormwater capture. The Strategy to Optimize
Resource Management of Storm Water program is
using research and outreach to establish the value
of stormwater as a resource and encourage its
application for beneficial uses (State Water Board,

2818). In addition to research the program offers
regular, free seminars on relevant stormwater
capture topics, with accessible online recordings
from past presentations.”

INNOVATIVE STORMWATER POLICIES
AMND PRACTICES

Despite recent advances in stormwater policy and
support at the state level, there are still barriers to
implementing stormwater capture in California.
State and local regulations and codes are among
the most commonly-cited barriers (S{L¥Y
State Water Board 2018, CASOA & 50T Consuliing
Croup, 2017 Gebhards, 2009, In addition, there

are regulatory hurdles for communities seeking

to create dedicated, reliable funding sources for
stormwater programs.

While these and other barriers exist, many
communities have been able to overcome them.
With this report, we draw lessons and insights
from communities in California and elsewhere that
have (1) created regulations that either indirectly
or directly support capture, and (2) developed
funding mechanisms to pay for stormwater
infrastructure on both public and private land.
While not intended to present all means and
paths for advancing stormwater capture, they
demonstrate a variety of practical and innovative
regulatory and policy options.

10 To access past seminar recordings and slides go to:

Bitos/ Swwwowalerhoards.ongov/ water issuss/

oroerams/ stormwater/ storms//semidnar_seriesshimld

Source: Conservation Design Forum

Municipal codes dictate how curbs must be designed, as well as
the type of pavement and vegetation that must be used. Updating
municipal codes to promote stormwater capture can provide
many benefits to the community, such as recharging aquifers,
reducing the urban heat island effect, and improving community
aesthetics.

GONZALES, CALIFORNIA

Municipal Code Update to Support Low
impact Development

Many LID techniques were developed after
municipal codes were established. Requirements
within these codes may inadvertently prohibit
these new techniques. For example, a 2013
assessment in the Los Angeles area by the EPA
and the Council for Watershed Health found that
size requirements for residential street and road
widths, cul-de-sacs, and sidewalks were common
barriers for LID projects (EPA and CWH, 2013).

Efforts are underway across the state to update
municipal codes to include provisions for and
remove barriers to LID, making distributed

ED_002551_00000868-00014
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Source: Shutterstock

Stormwater pooling on an urban sireet in Los Angeles. The Los
Angeles County Department of Public Health’s guidelines apply
the fitforpurpose concept to alternative water source freatment,
enabling the 88 municipalities within the county to efficiently and
safely freat stormwater as a water supply.

stormwater capture more feasible in communities
of all sizes. As one example, the City of Gonzales,
a small agricultural town along Highway 101 in
Monterey County, was one of 25 communities that
received grant funding through Proposition 84 to
update their municipal codes to remove barriers
to LID implementation. Using these funds, the
City of Gonzales updated the design conditions
for curbs and planters with language specifying
that bioretention facilities are intended to receive
stormwater and shall not have curbs surrounding
them that impede sheet flow from the adjacent
area.!’ The city, as required by their NPDES
permit, also adopted stormwater management
requirements for the period after construction
(i.e., Post-Construction Stormwater Management),

11 Gonzales City Code 10.24.060.D

facilitating the installation of permanent LID
features at new development and redevelopment
sites.”?

LOS ANGELES COUNTY, CALIFORNIA

Creating Health Guidelines for Alternate
Source Non-Potable Water Use

Stormwater collects sediment and other debris
from sidewalks, parking lots, and street surfaces.
While treatment may be required to remove
pollutants and other harmful constituents, not
all water uses have the same treatment needs.
Stormwater treatment systems can be designed
following the concept of “fit-for-purpose,”
whereby water for human consumption would
require more intensive treatment than water used
for irrigation or other non-potable uses. If fit-for-
purpose healthand safety guidelinesare developed
then communities can more confidently support
stormwater capture projects while addressing

potential health concerns.

The Los Angeles County Department of Public
Health’s Guidelines for Alternate Water Use is
a good example of the application of the fit-for-
purpose concept (LAL L 2816). The guidelines

address four water sources (rainwater, graywater,
stormwater, and recycled water) and include
the acceptable indoor and outdoor uses for
each source, minimum water quality standards,
treatment processes, and monitoring and reporting
requirements.Stormwater, definedintheguidelines
as “rainwater that has left a distinct parcel and
entered a municipal storm water system,” can only
be used at commercial, institutional, municipal,

and industrial facilities. By contrast, rainwater

12 Other detailed examples of code updates that have been
adopted in towns across the state are presented in the
California Stormwater Quality Association’s LID Portal:
hitps S Jwn

waored resourcesd salifornia-iid-portal/

lidreode-smg
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can be used indoors and outdoors at residential
and some commercial, industrial, and municipal
sites. With these guidelines, homes and businesses
across the county are able to legally and safely use
stormwater.

SANTA CLARA VALLEY, CALIFORNIA

Alternative Compliance Option to Support
Public-Private Stormwater Capture Projects

Not all sites are ideal for stormwater capture. For
example, soil type and other geologic conditions
can prohibit infiltration. Since 2009, the San
Francisco Bay Regional Water Quality Control
Board has incorporated a mechanism known
as “alternative compliance” into their Phase I
municipal regional stormwater NPDES permit
(MRP) to allow permittees more flexibility to
their
requirements. For projects that qualify under the

meet on-site stormwater management
MRP as a regulated project, alternative compliance
allows them to consider off-site stormwater
capture and mitigation options.”” These options
include retrofits to existing infrastructure to
incorporate an equivalent amount of stormwater
capture or treatment, or participation in a
regional stormwater capture or treatment project.
Additionally, the alternative compliance option has
no special eligibility requirements, such as proving

that onsite LID or treatment is infeasible. This

13 Under San Francisco Bay Area NPDES MS4 permit,
regulated projects can be on both public and private land
and include: (1) special land uses, such as auto services and
gasoline stations, that create and/or replace 5,000 square
feet or more of impervious surface; (2) development
or redevelopment projects that create and/or replace
10,000 square feet or more of impervious surface; and
(3) projects that create and/or replace 1 acre or more of
impervious surface and modify the natural hydrology
within certain watersheds. All regulated projects must
provide a stormwater control plan that includes LID site
design, pollutant source control, and treatment, as well
as hydromodification management where applicable, to
control stormwater.

characteristic eliminates one barrier for businesses
seeking this compliance option, possibly reducing
total project costs. By allowing regulated projects
to consider offsite stormwater treatment options,
opportunities can arise to build partnerships
between private and public entities whose efforts
and needs are aligned around stormwater capture.

Forregulated entitieswith significantlandholdings,
alternative compliance projects are achievable. For
example, Stanford University has been able to find
sites across their properties that capture enough
stormwater to cover the requirement of other
projectsthathavelessroom for green infrastructure.
According to the Santa Clara Valley Urban Runoff
Pollution Prevention Program (SCVURPPP), an
association of Phase I M54 permittees, developers
with less space are challenged to find appropriate
offsite locations, especially sites where they want
to create permanent stormwater capture features
(L Bicknell, personal _commmunication, 2018). To
address this barrier, SCVURPPP agencies are
exploring how the alternative compliance option

could be better applied toward projects such as
green infrastructure in the public right-of-way. The
local agencies need funding for these projects and
alternative compliance possibly creates a pathway
to raise funds both for the capital and operation &
maintenance (O&M) costs.

SANTA MONICA, CALIFORNIA

City Water Independence Goal Driving
Stormwater Capture

The City of Santa Monica demonstrates how
water supply goals can drive stormwater capture.
In response to ongoing droughts in southern
California, high costs of imported water, and
climate change, Santa Monica adopted a goal of
water self-sufficiency by the year 2022. This means
finding an additional 6,500 AFY of water from local
sources, or approximately 30% of the city’s annual
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water demand (Lity of Santa Monica, 2014).

Stormwater capture is on the list of options for
meeting this goal. Since its announcement, the
city has advanced several stormwater capture
projects. For example, in 2016, in a collaboration
with Santa Monica Malibu Unified School District
and Metropolitan Water District of Southern
California, the City of Santa Monica began the
Los Amigos Park Stormwater Harvesting and
Direct Use Demonstration Project ({ity of Santa
Maonica gt al. 2017). This project captures water

from a storm drain near the park, then treats the
water with several processes before storing it for
irrigation and toilet flushing. The underground
storage system can hold up to 53,000 gallons
of water at a time. Annually it will replace
approximately 550,000 gallons of potable water
demand. The city has planned for quarterly
evaluations of the amount of runoff captured and
treated, maintenance required, and cost of the
water supply created by the project. The city has
additional stormwater capture projects underway,
with the goal of adding more than 500 million
gallons to their annual supplies from stormwater.

SAN FRANCISCO, CALIFORNIA

City Ordinance Driving Stormwater Captlure

The City of San Francisco has adopted two
ordinances, one motivated by state requirements
and the other by local supply and sewer system
constraints, that have expanded stormwater
capture in meaningful ways. The Stormwater
Management Ordinance, adopted in 2010 and
updated in 2016, sets requirements for new and
redevelopment projects that create or replace
(1) more than 5,000 square feet of impervious
surface in separate and combined sewer areas;
or (2) greater than or equal to 2,500 square feet
of impervious surface in separate sewer areas.
Projects meeting these requirements must install

Source: Bureau of Land Management, Esri, HERE, Garmin,

USGS, NGA, EPA, USDA, NPS

In this map of San Francisco, locations of installed stormwater
projects are shown. Green pins are projects that have been
installed, while orange pins are projects that are in progress.

(Image is from May 2018.)

and maintain green stormwater infrastructure for
capture on-site.!* This ordinance was required by
the state in those areas that had a separate storm
sewer system, which represented only about 10%
of the city. Nevertheless, San Francisco applied the
ordinance to the entire city. The city also requires
property owners to sign long-term maintenance
agreements to ensure continued care over the
lifetime of the system. Because of this ordinance, an
estimated 350 on-site green infrastructure projects
that collectively manage over 100 million gallons
of stormwater annually have been constructed to
date (SFELIC et al,, 2018).

The Non-potable Water Ordinance, adopted in
2012 and updated in 2015, goes a step further
than the Stormwater Management Ordinance by

14 San Francisco Public Works Code, Article 4.2 Sections 147-
147.6
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Source: B.M. Noskowski, iStock

San Francisco’s Stormwater Management Ordinance and Non-
potable Water Ordinance put the responsibility of designing,
constructing, capturing, freating, using, and mainfaining
sformwater capture features on property owners.

requiring on-site capture, treatment, and use of
alternative source water on construction projects
of 250,000 square feet or larger.”” Alternate water
sources include rainwater, stormwater, graywater,

The
ordinance requires that property owners maintain

blackwater, and foundation drainage.
these projects in perpetuity. Since the ordinance
was passed in 2012, hundreds of projects have
been permitted, and at least 67 projects that
reuse an estimated 400,000 gallons of water per

day have been completed (SHULUE eof al, 2015).
While the water captured represents only a small
fraction of the city’s total water use, it typically
represents a significant fraction of the site’s water
use. For example, a rainwater harvesting system
at the James R. Herman Cruise Terminal at Pier 27

15 San Francisco Health Code, Article 12C

regulations can be driving factors in initiating
stormwater capture and reuse.

A key feature of San Francisco’s approach is that
it places the responsibility for implementing and
paying for the system on property owners. Data
on the cost of these systems are limited. A recent
reportby SFPUC provided 14 case studies, butonly
6 had capital cost estimates, and only 2 provided
operation and maintenance costs (5FFLIC, 2817). In
many cases, the cost of the on-site system was not
separated from the total cost of the building. Even
for those provided, the data were highly varied
because of differences in the types of projects.
Additional data are needed to evaluate the costs of
constructing and maintaining onsite non-potable
water capture, treatment, and reuse.

PAYING FOR STORMWATER CAPTURE

While policies supporting stormwater capture
are advancing rapidly in California, funding the
capital and ongoing O&M costs remains a major
challenge. Most California communities rely on
general funds and other non-dedicated sources,
such as bond proceeds and state grants, to cover

2317) (fable 1). Opportunities for establishing

dedicated sources, such as a property-related fees,
are limited due primarily to several statewide
propositions passed by California voters over the
last several decades (see Box ).

The funding available for stormwater management
is inadequate and varies greatly from year to
year. In a 2014 study, the annual funding gap was
estimated to be between $500 million and $800
million for managing urban stormwater for water

quality alone (Iianak et al. 2014). While many of
the grant programs or short-term funding sources
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California Stormwater Management Funding Sources

General Fund

General Obligation Bonds*

State Proposition Bond Fund Programs

State Grants and Loans

A municipality's general fund is used fo provide Most stormwater programs
the community with a variety of services, one of in California are currently
which can be stormwater capital, operations, and funded, at least in part, with
maintenance. this source.

Local-leve! voter-approved bonds to fund capital Los Angeles County
projects.

State-level voterapproved bonds that create discrete  Hermosa Beach
funding opportunities, such as Proposition 1.

Examples including Drinking Water State Revolving Santa Monica
Fund, Clean Water State Revolving Fund, and
Nonpoint Source Fund.

Woater/Sewer/Trash Utilities*

Development Impact Fees

Regulatory Fees

Property-Related Fees, Parcel Tax*

Community Facilities Districts and

Assessment Districts™

Revenue from utility-based service fees that provide o City of San Francisco
potential funding pool from which a portion could be
drawn for stormwater capture.

One-time fees charged to new development for Fresno

capital projects.

Revenue earned by regulatory agencies from their None identified* **
plan review and inspection programs.

Fee on individually-owned parcels of land. It is often  Culver City, Palo Alto
based on the amount of impervious area within the

parcel, either measured or averaged over the service

area by parcel type {residential, commercial, efc.}.

Voter and/or property-owner approved funds for San Matea County
capital and/or maintenance efforts. Assessment

districts usually only apply to a defined area within a

larger community.

*These funding sources require voter approval.

** Communities listed in this column derive ot least a portion of their stormwater program funding from the associated source. Their

inclusion does not indicate that they only receive funding from the associated source.

*** This funding source was cited in a pamphlet created by a consulting firm for California communities investigating funding options

for their stormwater programs (Boehler and Seufert, 2018). While the authors could not identify a community that used this source, it is

likely that many do, but do not publicize it.

can be used for capital investments, they do not  levying fees for providing stormwater services

typically pay ongoing O&M costs. Fortunately,  without obtaining voter approval.’®
efforts are underway to address these funding

barriers. For example, SB 231, signed by Governor
Brown in 2017, clarified that the definition of sewer
water includes stormwater, opening the door to

16 Itis widely accepted that a judicial verdict from California
courts to officially overturn past related court cases will
need to be presented before any widespread adoption of
stormwater fees without prior voter approval will occur.
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Box 1
Propositions 13, 218, and 26

designation.

be designated as a fax.

Under Proposition 13 {People’s Inifiative to Limit Property Taxation), passed in 1978, two-thirds of local

voters must approve of any local taxes deemed “special taxes.” Stormwater faxes often fall under this

Proposition 218 (Right to Vote on Taxes Act}, passed in 1996, amended the state constitution to change
vofer requirements for general taxes and property-related assessments. This has affected stormwater
funding in three key ways. First, it sefs sirict cost-of-service requirements for all water-related services.
Second, it mandates property-owner protest hearings for water-related service fee additions. Third, for
fees or assessments related to flood water and stormwater, it requires an affirmative vote of a simple
majority of property owners or two-thirds of the general public to pass. California courts have upheld the

voting requirements for stormwater taxes and fees.!

Proposition 26 {Supermajority Vote fo Pass New Taxes and Fees Act), passed in 2010, added stricter

requirements on the definition of non-property related fees, making it more likely that these fees would

1 Howard Jarvis Taxpayers Association vs. City of Salinas, Ca. Court of Appeal, Sixth District, June 3, 2002.

While the true cost of stormwater capture for water
supply has not been well characterized, there are
several studies that provide broad cost estimates
examined 10 projects and found that large (>6,500
AFY) stormwater capture projects averaged $590
per acre-foot, while small (<1,500 AFY) projects
averaged $1,500 per acre-foot, making it among
the least expensive water supply options available.
Arecent analysis by the Southern California Water
Coalition (2818) found significant variability
among 32 stormwater capture projects in southern
California.

A key limitation of the aforementioned studies
is that they don’t account for the co-benefits of

these projects. Without accounting for co-benefits,
the full cost of the project is attributed to a single
benefit. For example, in the cases above, the total
cost is attributed to a water supply benefit. Yet,
stormwater capture also provides water quality
and flood control benefits. Furthermore, green
stormwater infrastructure, such as green roofs and
bioswales, provide additional benefits to the local
community, including carbon sequestration, heat-
island effect reduction, air quality improvements,
energy savings, heightened neighborhood
aesthetics (with corresponding evidence of raised
real estate values), habitat creation, recreational

opportunities, and other ecosystem benefits
(IreePeople, 2007, Center  for  Neighborhood
Jechnologies and  Awmerican Rivers, 20145
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Prudencio and Null, 2018). Forthcoming work by
the Pacific Institute (2018) will provide a detailed
cost-benefit

analysis of stormwater capture
projects in California, including the quantifiable

co-benefits.

The
stormwater capture is key to finding adequate
funding. These additional
partnerships and collaborative efforts that can

cross-cutting, multi-benefit nature of

benefits enable
pursue diverse capital opportunitiesand creative or
shared O&M responsibility. While the appropriate
options and associated costs for stormwater
capture are community- and location-specific,
communities should examine whether stormwater
capture may be a cost-effective alternative
water supply option. The following case studies
provide examples of communities that have
found effective methods to fund their stormwater
programs, including several that demonstrate
how non-traditional agency partnerships have
helped cover the costs. While stormwater capture
for water supply is not the primary goal of many
of the examples, the variety of funding approaches
taken could be used by communities that seek to
gain a water supply benefit, along with the other
co-benefits associated with stormwater capture.

FRESNO, CALIFORNIA

Finding Funding at the Intersection of Flood
Control and Groundwater Recharge

Stormwater capture has been a key element of the
Fresno area municipal water supply for decades. In
1956, in response to significant flooding concerns,
the Fresno Metropolitan Flood Control District
(FMFCD) was formed as a special district to help
manage stormwater and other surface water flows
in Fresno, Clovis, and the surrounding agricultural
area. There are currently 165 stormwater retention

basins throughout the area that largely serve
to reduce flooding and mitigate water quality
impacts from urbanization, although many also
recharge groundwater aquifers. Each stormwater
basin captures runoff from approximately one
to two square miles. To ensure that stormwater
basins are installed as the community expands,
FMFCD coordinates with land use planners and
land developers to oversee proper and effective
construction. To cover construction and land
acquisition costs of these basins, FMFCD charges
developers a onetime fee that is increased regularly
to keep pace with the rising cost of materials, labor,
and land in the area (EMECI. 2018). Placing the
cost of the construction and land purchase with

the development community ensures that future
property owners benefiting from the service are
paying their share. Ongoing O&M costs for the
basins are funded through a voter-authorized
property tax (EREPLLY, 2(118h), thereby distributing
those costs across the entire community.

While these basins are gray

infrastructure projects, their multi-purpose design

technically

provides significant benefits to the community."
In a typical year, the basins infiltrate 70% to 80%
of the average annual stormwater runoff (} 0
2313). Between 2006 and 2014, stormwater
recharge from these basins averaged 16,600
AFY (FMFC 115). FMFCD also uses these
stormwater basins to direct imported surface

et al.

3
water into their aquifer, and during that same
period, they recharged, on average, an additional
26,500 AFY. Some of the drainage basins also
collect enough water to provide space for water
sports and wildlife habitat. By capitalizing on the
opportunity presented by seasonally-high surface

17 Gray infrastructure refers to more traditional infrastructure
used to manage stormwater, such as dams, levees, and
spreading grounds.
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water flows, FMFCD has created a means for
distributed groundwater recharge, recreation, and
habitat with sustained funding through future
growth of the community.

SAN MATEO COUNTY, CALIFORNIA

Finding Funding at the Intersection of
Transportation and Stormwater Management

In San Mateo County, a joint powers authority,
the City/County Association of Governments of
San Mateo County (C/CAG), provides municipal
services to its member agencies. Stormwater
management wasadded toitslistof responsibilities
in the early 1990s when MS4 Phase I permits were
issued. To raise funds for the stormwater program,
C/CAG enacted a $4 per vehicle registration fee,
collected annually by the Department of Motor
Vehicles (Chappelle et al. 2014). This fee, in effect
from 2005-2013, supported both traffic-related
efforts and the stormwater program. In 2010,

the California State Legislature, recognizing the
environmental degradation caused by stormwater
runoff from road surfaces, passed a law allowing
countywide transportation planning agencies to
request voter approval for vehicle registration
surcharges of no more than $10 annually to pay for
traffic congestion and pollution prevention.'”® That
same year, voters in San Mateo County passed
Measure M to increase and continue their vehicle
registration fee. Today, money raised from this fee
can be used for measures that reduce pollution
from roads, such as permeable pavement ({./
AL, 2016). Although stormwater capture for

water supply is not the intent of this fee, it does
provide one example of how a transportation-
related fee can be used for stormwater projects
that yield groundwater recharge.

18 California Government Code 65089.20

Source: City of Dubuque

Permeable pavement installed in alleyways in Dubuque, lowa
reduces stormwater runoff and the associated flooding across
the community. To fund this program, the City of Dubuque
partnered with several agencies, helping them fo access

the state revolving fund.

DUBUQUE, 1OWA

State Revolving Fund & Wastewater Utility
Fees

Dubuque, Iowa is a town of about 60,000 residents
on the banks of the Mississippi River that faces
significant flooding challenges. Until 2006, when
the mayor and city council adopted a sustainability
initiative, the local wastewater treatment agency
focused flood projects on directing stormwater
into the sewer system as quickly as possible. The
initiative created a framework through which all
capital improvement projects were planned and
built, driving the wastewater treatment agency
to consider options beyond traditional, gray
infrastructure solutions. Since then, Dubuque
has begun the Green Alley Program with the goal
of reducing stormwater runoff by 80% through
subsurface infiltration. To date, 70 alleys have been
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